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V CHEMICAL BEHAVIOR

non-point sources. Point source pollution, such as industrial

and municipal effluents from a pipe or smokestack, are more
easily regulated. In contrast, pollution from non-point sources are
diffuse releases of chemicals to the environment such as runoff from
agricultural and urban lawns and volatilization of chemicals from land
or water to the atmosphere. As a result, non-point source pollution is
difficult to measure and regulate.

C hemical contaminants enter the environment through point or

Once released, a chemical will interact with its environment based
upon its unique chemical and physical properties, and the prevailing
environmental conditions. These properties can be used to predict a
chemical’s movement (transport) and its transformation (fate) into
other chemicals of greater or lesser environmental consequence. Once
a chemical is regulated, over time one would expect a net decrease in
the contaminant (parent compound) and net increase in transformation
products. These processes can result in dilution and/or concentration of
chemicals in specific environmental media, such as water, sediment or
biota. Fate and transport processes are briefly summarized here. For a
more detailed discussion, see Manahan (2005).

Atmospheric Fate and Transport

Atmosphere releases can occur from both point and nonpoint sources
such as smokestack emission, motor vehicle exhaust, volatilization of
pesticides from soil and plants, volcanic eruptions, and forest fires.
Many chemical contaminants spend part of their life in the atmosphere
bound to airborne particles and transported short or long distances.
Contamination of remote environments including coastal areas occurs in
the form of wet and dry deposits of particles.

Atmospheric transport, in contrast to other forms of chemical transport,
results in diffuse regional, intercontinental and global distribution

of contaminants, especially for persistent compounds that degrade
slowly. Wide dispersion results in ambient levels being found globally.
The “grasshopper effect” (global distillation) is a type of atmospheric
transport whereby volatile chemicals released to the environment in
lower (warmer) latitudes volatilize from land and surface waters and
are transported in the atmosphere and redeposited in higher (cooler)
latitudes. The process is repeated in “hops” and leads to a net gain

in concentration at higher latitudes where these chemicals remain
trapped. The Arctic and near Arctic environments have become a sink for
some chemicals far from where they were used or released by human
activities.
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